Characterization of monoclonal antibodies recognizing each extracellular loop domain of occludin.
The tight junction protein occludin (OCLN) is a four-pass transmembrane protein with two extracellular loops (ELs), and also functions as a co-receptor for hepatitis C virus (HCV). Recently, we reported the establishment of monoclonal antibodies (mAbs) recognizing each intact EL domain of OCLN that can strongly prevent HCV infection in vitro and in vivo and these mAbs were applicable for flow cytometric analysis, immunocytochemistry, and cell-based enzyme-linked immunosorbent assay. In the present study, we further examined the application of these anti-OCLN mAbs and characterized their binding properties. All four mAbs were available for immunoprecipitation. The three first EL (EL1)-recognizing mAbs were applicable for immunoblotting, but the second EL (EL2)-recognizing one was not. Using site-directed mutagenesis, we also determined residues of OCLN critical for recognition by each mAb. Our findings showed that the small loop between two cysteines of the EL2 domain is essential for the binding to one EL2-recognizing mAb and that the recognition regions by three EL1-recognizing mAbs overlap, but are not the same sites of EL1. To obtain a deeper understanding of OCLN biology and its potential as a therapeutic target, specific mAbs to detect or target OCLN in intact cells should be powerful tools for future studies.